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Abstract 



PURPOSE:To enhance the absorption and shielding effect of ultraviolet rays harmful to the skin by 
forming a microcapsule by including a specific dibenzoylmethane derivative in a spherical particle 
having a mean particle size of 0.1-30mum based on silica. 

CONSTITUT!ON:A dibenzoylmethane derivative represented by formula I (wherein X and Y are 
respectively same or different and a 1-18C alky} group, an alkoxy group, a carboxyl group or halogen, 
m and n are an integer of 0-3 and k+1 is an integer of 1-4) is dissolved in an aqueous solution of alkali 
metal silicate. This aqueous solution and an org. solvent whose solubility to water and the 
dibenzoylmethane derivative is 5% or less are mixed to prepare a W/O type emulsion. After an acidic 
aqueous solution is compounded with this emulsion, said emulsion is filtered, washed with water and 
dried to prepare an ultraviolet absorber included microcapsule composed of a spherical fine particle 
having a mean particle size of 0.1-30mum. 
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Subject of the Invention 

1. Title of the Invention 

Microcapsules enclosing a UV filter, their preparation process and cosmetic 
containing said microcapsules. 

2. Claims 

1. Microcapsules enclosing a UV filter characterized m that a dibenzoylmethane 
derivative corresponding to the general formula: 

Formula (I) 

(in which the m X and n Y designate identical or different alky! groups of 1 to 
18 carbons, alkoxy groups, carboxyl groups or halogens, m and n are integers 
between 0 and 3, and k+1 is an integer between 1 and 4] is enclosed in spherical 
microparticles, of mean diameter of between 0.1 and 30 ^n, made principally of 
silica. 

2. Process of preparation of microcapsules enclosing a UV filter characterized in 
that a dibenzoylmethane derivative corresponding to the general formula 

Formula (1) 

(in which the m X and n Y designate identical or different alkyl groups of 1 to 
1 8 carbons, alkoxy groups, carboxyl groups or halogens, m and n are integers 
between 0 and 3, and k+1 is an integer between I and 4] is enclosed in spherical 
microparticles, of mean diameter of between 0 and 30 (in, made principally of 
silica, this by a process that consists in dissolving said dibenzoylmethane 
derivative in an aqueous solution of an alkali metal salt of silicic acid, mixing 
the aqueous solution obtained with an organic solvent whose solubility in 
relation to the water and the said dibenzoylmethane derivative does not exceed 
5% in order to obtain a W/O type emulsion, then mixing with said emulsion an 
acid aqueous solution that can form insoluble precipitates in the water bv 
neutralization of the alkali solutes of said alkali metal salt of silicic acid and 
dibenzoylmethane derivative, then if necessary filtering, water wash and drying. 

3. Cosmetic, characterized in that it contains microcapsules obtained by enclosing 
a dibenzoylmethane derivative corresponding to the general formula: 

Formula (I) 

(in which the m X and n Y designate identical or different alkyl groups of 1 to 
1 8 carbons, alkoxy groups, carboxyl groups or halogens, m and n are integers 
between 0 and 3, and k+1 is an integer between 1 and 4] in spherical 
microparticles, of mean diameter of between 0.1 and 30 jan, made principally of 
silica. 

3. Description of the Invention 



[Field of Application] 

This invention concerns microcapsules enclosing a UV filter, a process of 
preparation of said microcapsules, and a cosmetic containing said microcapsules 
enclosing a UV filter. 
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[State of the Art] 

It is well known that ultraviolet radiation has all types of effects on skin. 

UVB radiation (290-320 nm) causes the appearance of skin lesions (erythema, 
vesicles), followed, after the inflammatory reaction, by browning of the skin. 

While UVA radiation (320-400 nm) rarely causes erythema, it does share the 
browning action of UVB radiation. 

UV radiation also triggers skin pigmentations which take the form of stains and 
freckles, and favor aging and degeneration of the skin. 

In order to remedy this, all kinds of filters were developed in the past that can 
absorb UV radiation; they are found in particular in the composition of cosmetics. 

The concern of the cosmeticians was above all to intercept the UV radiation 
harming skin. Hence the use in the cosmetic formulae, with the aim of making them a 
screen, not only of the said UV filters (basically organic such as the derivatives of the 
paraaminobenzoates, benzotriazole, benzophenone, cinnamates, etc.) but also, for 
instance, of mineral pigments such as titanium dioxide or zinc oxide, which can 
reflect the UV radiation. 



IProblems to be solvedl 

(a) However, in the prior art, cosmetics incorporating organic UV filters do not 
always give good sensations on use. Sometimes these filters are also incompatible 
with the cosmetic bases. 

Further, on skin, not only do the UV filters constitute in themselves direct skin 
irritation factors, but are sometimes at the origin of transitory irritations through the 
luminous energy that they absorb . 

All UV filter based cosmetics of the prior art face one or other of these 
problems and are therefore reserved for specific uses. 

(b) Cosmetics incorporating r^er^ pigments certainly avoid the problems of skin or 
other irritation type, but practice has proved that their screening power is insufficient, 
since it is a well-known fact that UV absorption does not constitute the prime motive 
for the use of pigments. 

With . jpg^gl .pigments whose grain size is in the interception range of visible 
radiation (sufficiently large diameter), the absorption of the cosmetic is particularly 
mediocre in the UV. 

With micronized titanium dioxide, die UV screen effect is greater thanks to the 
dispersing action of the powder on light, but this dispersion is offset by the production 
of a white film. Further, the cosmetic lacks adhesion and spreadabiiity on the skin, 
leading at the time of application to the accumulation of thick deposits and a non- 
transparent esthetic rendering. 

In other words, until now there had been practically no success in developing 
cosmetics that could both screen the skin from UV radiation and satisfy the required 
conditions as regards in particular skin tolerance, compatibility etc. 

This invention sets as a goal solution of the above-mentioned problems, 
proposing a cosmetic that constitutes a good filter and a good screen against 
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deleterious UV radiation on the skin, that oilers excellent performances of skin 
tolerance, adhesion on skin, spreadability etc., and that gives remarkable sensation on 
use and impression of transparency. 

[Solution proposedj 

Following in-depth studies, the applicant discovered that this goal can be 
attained by encapsulation of a certain type of organic UV filter in a certain type of 
mineral spherical microparticles and incoiporating the microcapsules thus obtained in 
the cosmetic; the applicant derived this invention from the aforesaid. 

This invention in fact proposes, to attain its goal, microcapsules enclosing a UV 
filter, a process of preparation of such microcapsules, and a cosmetic containing such 
microcapsules. 

The microcapsules according to the invention are characterized in that a 
dibenzoylmethane derivative corresponding to the general formula: 

Formula (1) 

(in which the m X and n Y designate identical or different alkyl groups of 1 to 
18 carbons, alkoxy groups, carboxyl groups or halogens, m and n are integers between 
0 and 3, and k+1 is an integer between 1 and 4] is enclosed in spherical 
microparticles, of mean diameter of between 0.1 and 30 (an, made principally of silica. 

The microcapsule preparation process according to the invention is 
characterized in that the dibenzoylmethane derivative corresponding to the chemical 
structure described above is enclosed in spherical microparticles, of a mean diameter 
of between 0.1 and 30 jim, composed principally of silica, this by a process that 
consists in dissolving said dibenzoylmethane derivative in an aqueous solution of an 
alkali metal salt of silicic acid, mixing the aqueous solution obtained with an organic 
solvent whose solubility in relation to the water and the said dibenzoylmethane 
derivative does not exceed 5% in order to obtain a W/O emulsion, then mixing with 
said emulsion an acid aqueous solution that can form insoluble precipitates in the 
water by neutralization of the alkali solutes of said alkali metal salt of silicic acid and 
dibenzoylmethane derivative, then if necessary filtering, water wash and drying. 

The cosmetic according to the invention is characterized in that it contains the 
microcapsules described above. 

For the dibenzoylmethane derivative of the formula cited above, the following 
compounds for instance can be used: 

(a) 4,4'-dihydroxydibenzoylmethane 

(b) 4-hydroxy-4 , -methoxydibenzoylmethane 

(c) 2,4 , -dihydroxydibenzoylmethane 

(d) 2,4-dihydroxy-4'-methoxydibenzoylmethane 

(e) 2,4-dihydroxydibenzoylmethane 

(f ) 4-hydroxydibenzoylmethane 

(g) 2,4,4'-trihydroxydibenzoylmethane 

(i) 4-hydroxy-4 , -methyidibenzoylmethane 
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(j) 2,4-dihychoxy-4 , -chlorodibenzoylmethane 

(k) 4-hydroxy-4 , -chlorodibenzoylmethane 

( 1 ) 2,4 , -dihydroxy-4-methoxydibenzoylmethane 

(m) 4-hydroxy-3 -carboxydibenzoy lmethane 

Obviously this list of examples from (a) to (m) is in no way limited. 

For the alkali metal salt of silicic acid of the preparation process according to 
the invention, it is possible to use for instance sodium silicate JIS no. 1, sodium 
silicate JIS no, 2, sodium silicate J1S no. 3, sodium metasilicate, potassium silicate 
(TC 2 0-nSi(X n between 2 and 3.81 etc. 

For the organic solvent of said preparation process, one might cite inter alia 
aliphatic saturated hydrocarbons, such as n-hexane, decane, octane, etc., aromatic 
hydrocarbons such as toluene, benzene, xylene, etc., alicyclic hydrocarbons such as 
cyciohexane, etc. 

Obviously it is possible to use a single one of these organic solvents or to 
associate several varieties. 

For the emulsifier of said preparation process, preferably non-ionic surfactants 
are used with an HLB of between 3.5 and 6.0. Among the most representative are 
sorbitan sesquioleate, sorbitan monooleate, polyoxyethylene sorbitan trioleate (POE), etc. 

For the acid aqueous solution of said preparation process, use is made 
preferably of those that contain multivalent anions such as sulfate and phosphate ions, 
etc. For instance, when the dibenzovl methane derivative is 4,4 - 
dihydroxvdibenzovlmethane or 2,4 , -dihydroxvdibenzoylmediane, preferably an acid 
aqueous solution is chosen that presents at the end of the reaction a pH in the area of 6 
and above all a concentration of 1.5 mol/L. 

Obviously, the said alkali metal salt of silicic acid, organic solvent, emulsifier, 
acid aqueous solution etc., are not limited to the above-mentioned examples. 

[Mechanism of the Invention] 

(1) Preparation Mechanism 

Fig. 1 describes the process of formation of the microparticles making up the 
microcapsules according to the invention. 

Firstly, the dibenzoylmethane derivative is dissolved in an aqueous solution of 
an alkali metal salt of silicic acid; the aqueous solution obtained is then mixed with 
the organic solvent. A W/O type emulsion is obtained, whose discontinuous phase 1 is 
the liquid mixture of the dibenzoylmethane derivative and of aqueous solution of 
alkali metal salt of silicic acid, and whose continuous phase 2 is the organic solvent 
(Fig. l-(a)). 

This emulsion is then mixed with the acid aqueous solution. 

The interface of the discontinuous phase 1 and the acid aqueous solution is then 
the seat of the following chemical reactions. 

(a) Si0 3 2 " + 2H + ->Si0 2 + H 2 0 

(Si 2 0 5 2 " + 2H + ->2Si0 2 + H 2 0) 
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(b) R-0" + H + -» R-OH 

(R designates the dibenzoylmethane skeleton). 

■Where R is for instance 4,4'-dihydroxydibenzoylmethane, the reaction (b) becomes: 

Formula [A ] [A] 

The process that occurs at the interface is thus a coprecipitation process deriving 
from the simultaneous occurrence of the two aforesaid chemical reactions. 

However, since reaction (a) responds to faster kinetics than reaction (b), a fine 
film 3 of silica is formed firstly at the interface. Then, the interface reaction pattern 
progresses over time towards the inside of the internal water-phase to constitute a 
microcapsule 5 enclosing the product formed 4 (dibenzoylmethane derivative) in the 
silica. 

(2) Prevention of elution of the encapsulated dibenzoylmethane derivative. 

The microcapsules, consisting of a dibenzoylmethane derivative enclosed in 
spherical microparticles made principally of silica, which are obtained by the reaction 
mechanism described above, also contain a large fixed water fraction. It is therefore 
recommended to carry out drying at a temperature that is sufficiently high (at least 
100°C) but that does not lead to the denaturation of the dibenzoylmethane derivative. 
This drying makes it possible to minimize the elution of the encapsulated 
dibenzoylmethane derivative. 

Then, in order to attenuate even more this elution, it is possible to apply if 
necessary known surface treatments (treatment by silicone oils etc.). 

[Examples of implementation] 

The invention will be better understood through reading examples of 
implementation. 

Examples of implementation of microcapsules 

Implementation example 1 

Example of implementation of microcapsules of 4,4- 
dihydroxydibenzoylmethane (example of dibenzoylmethane derivative according to 
the invention). 

These microcapsules enclose 16,52% in weight of 4,4'- 
dihydroxy dibenzoylmethane of formula [I] in spherical microparticles made 
principally of silica, and have a mean grain diameter of 1.2|in. 

Formula [1] [I] 

A plate is presented in annex of these microcapsules taken by scanning 
electronic microscope JSM-T220A of JEOL (accelerating vojtage 30 kV, enlargement 
10,000). 
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Implementation example 2 

Example of implementation of microcapsules of 44-hydroxy-4'- 
methoxydibenzoylmethane (example of dibenzoylmethane derivative according to the 
invention). 

These microcapsules enclose 18.93% in weight of 4-hydroxy-4- 
methoxydibenzoylmethane of formula [II] in spherical microparticles made 
principally of silica, and have a mean grain diameter of 1.3.1 [in. 

Formula [II] [II] 

Implementation example 3 

Example of implementation of microcapsules of 2.4- 
dihydroxydibenzoylmethane (example of dibenzoylmethane derivative according to 
the invention). 

These microcapsules enclose 22.93% in weight of 2.4'- 
dihydroxydibenzoylmethane of formula [III] in spherical microparticles made 
principally of silica, and have a mean grain diameter of 1 .7 (in. 

Formula [III] [III] 

The grain diameter of the microcapsules according to the invention is not 
limited to that of the implementation examples described above. The only condition is 
that the mean grain diameter of the spherical microparticles making up the outside 
wall of the microcapsules is between 0.1 and 30 ^tn. 

Reference example 

The microcapsules of implementation examples 1 to 3 were subjected to UV 
absoiption spectrum measurement and a sliding friction test. 

(1) UV absorption spectrum 

The test consisted in adding 10% of the weight of the sample powder 
(microcapsules of the examples described above) to medicinal Vaseline, proper 
dispersion by malaxation; then spreading the dispersion between two quartz slides to 
form a layer 1 5 \xm thick, and measuring the UV absorption spectrum. 

We see that the microcapsules of the implementation examples described above 
have an absorption spectrum corresponding to that of the encapsulated 
dibenzoylmethane derivative, and that gives them a sufficient filtering power against 
UV radiation (Fig. 2). 

(2) Sliding friction 

The test consisted of applying a thin film of sample (microcapsules of the 
examples described above) on a polished glass slide, placing on it a flat glass slide 
supporting a weight of 200 g, exercising horizontal traction through a spring balance 
and measuring the tensile stress required to start the sliding. The results are given in 
Fig. 3. 

We see that the sliding friction is less than with talc, sericite, iron sesquioxide, 
or titanium oxide, usual ingredients in cosmetics. 

This is due certainly to the sphericity of the microcapsules that favors the rolling 



7 



effect in relation to ingredients such as talc. 

Examples of implementation of the microcapsule preparation process 

Implementation example 4 

Example of implementation of the preparation process of the 4,4'- 
dihydroxydibenzoylmethane microcapsules of implementation example 1. 

Dissolve 6.0 g of 4,4 , -dihydroxydibenzoylmethane in 250 mL of a sodium silicate No. 
1 0.8 mol/L solution, then pour this aqueous solution into 400 mL of a 5% toluene 
solution of a 4/1 mixture of sorbitan sesquioleate and POE sorbitan trioleate, and 
emulsify for 5 minutes with Homomixer, to prepare a W/O type emulsion. 

Pour this emulsion into 1 500 mL of an aqueous solution mixture of 0.6 mol/L of 
ammonium sulfate, 0.68 mol/L of sodium dihydrogenophosphate and 0.12 mol/L of 
disodium hydrogenophosphate. Agitate for 1 hour and let it rest for 1 night. Then 
carry out the solid/liquid separation by centrifugation, then, filter, water wash and dry 
at 150°C. 

In this way 28.8 g of microcapsules are obtained, enclosing 16.52% in weight of 
4,4'-dihydroxydibenzoylmethane in spherical microparticles made principally of 
silica, and having a mean grain diameter of 1 .2 JlUI. 

Implementation example 5 

Example of implementation of the preparation process of 4-hydroxy-4'- 
methoxydibenzoylmethane microcapsules of implementation example 2. 

Dissolve 5.0 g of 4-hydroxy-4'-methoxydibenzoylmethane in 200 mL of a 
sodium silicate No. 1 0.75 mol/L solution, then pour this aqueous solution into 350 
mL of a 6% n-hexane solution of a 3/1 mixture of sorbitan sesquioleate and POE 
sorbitan trioleate, and emulsify for 5 minutes with Homomixer, to prepare a W/O type 
emulsion. 

Pour this emulsion into 1200 mL of an aqueous solution mixture of 1.25 mol/L 
of sodium dihydrogenophosphate and 0,25 mol/L of disodium hydrogenophosphate, 
agitate for 1 hour and then apply the same protocol as for implementation example 4. 

In this way 22.8 g of microcapsules are obtained, enclosing 18.93% in weight of 
4-hydroxy~4'-methoxydibenzoylmethane in spherical microparticles made principally 
of silica, and having a mean grain diameter of 1 .3 ^n. 

Implementation example 6 

Example of implementation of the preparation process of the 2.4'- 
dihydroxydibenzoylmethane microcapsules of implementation example 3. 

Dissolve 8.0 g of 2.4'-dihydroxydibenzoylmethane in 250 mL of a sodium 
silicate No. 1 0.8 mol/L solution, then pour this aqueous solution into 400 mL of a 5% 
benzene solution of a 6/1 mixture of sorbitan monooleate and POE sorbitan 
monooleate , and emulsify for 5 minutes with Homomixer, to prepare an O/W type 
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emulsion. 

Pour this emulsion into 1500 mL of an aqueous solution mixture of 0.6 mol/L of 
ammonium sulfate, 0.70 mol/L of sodium dihydrogenophosphate and 0.1 mol/L of 
disodium hydrogenophosphate, agitate for 1 hour and then apply the same protocol as 
for implementation example 4. 

In this way 30.8 g of microcapsules are obtained, enclosing 22.93% in weight of 
2.4*-dihydroxydibenzoylmethane in spherical microparticles made principally of 
silica, and having a mean grain diameter of 1 .7 \xn. 

Examples of implementation of cosmetics 

The microcapsules of the type described above can be incorporated in 
cosmetics, drugs etc. with the aim of preventing the deleterious effects of UV 
radiation for the skin. 

The dosage of the microcapsules in the cosmetic, while varying according to the 
nature of the cosmetic, is selected usually, according to the weight of the 
dibenzoylmethane derivative, preferably between 0.1 and 20% in weight, and more 
preferably between 0.5 and 10 % in weight. 

The cosmetic according to the invention is prepared with incorporation by the 
usual methods of the said microcapsules into known cosmetic bases. It can take all 
cosmetic forms: creams, solutions, sticks, milks, foundation, pomades, etc. 

By judiciously selecting and combining microcapsules and cosmetic bases, it is 
in fact possible to prepare all sorts of cosmetics with a UV filtering power, from the 
basic cosmetic - cosmetic oils made of oil bases, fatty creams and milks made mainly 
of oil bases, non-fatty creams and milks made mainly of water, water-based toilet 
waters, etc., - to make-up cosmetics with all their specialties - foundation, fat-based 
lipsticks etc. 

There follows a description of examples of execution of the cosmetic according 
to die invention. 



Implementation example 7 



Example of implementation of powder make-up incorporating microcapsules 
according to the invention. 


Formula (% in weight) 




( 1 ) Microcapsules (IE- 1 ) 


25.0 


(2) Talc 


q.s.f. 100 


(3) Mica 


30.0 


(4) Titanium-Mica 


1.0 


(5) Titanium oxide 


8.0 


(6) Iron sesquioxide 


0.7 


(7) Iron oxide yellow 


1.8 


(8) Iron oxide black 


0.2 
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(9) Crystalline cellulose 0.2 

(10) Methylpolysiloxane 4.0 

(11) Liquid paraffin 3.0 

(12) Perhydrosqualene 4.0 

(13) Perfume q. s . 

(14) Preservative, antioxidant traces 
IE = implementation example 



The cosmetic can be prepared as follows. Carefully mix (l)-(9) in a Henschel 
mixer and add uniformly the mixture of the other ingredients, then mill in breaker and 
mold by compression. The cosmetic produces an impression of transparency and 
displays adhesion. It can be applied in a thin uniform layer on the skin. 

It has a very powerful UV screen power. 

Unlike mineral pigment-based cosmetics of the prior art, it does not produce a 
white film. 

It gives a velvety sensation on use and a good cosmetic performance. 

Implementation example 8 

Example of implementation of oil make-up incorporating microcapsules 



according to the invention. 
Formula (% in weight) 

(1) Beeswax 11.0 

(2) Ceresine 1 .0 

(3) Vaseline 3.0 

(4) Perselinoil 28.0 

(5) Perhydrosqualene 2.0 

(6) Isostearic acid 4.0 

(7) Titanium oxide 28.0 

(8) Titanium-Mica 4.0 

(9) Talc 5.0 

( 1 0) Iron sesquioxide 1 .2 

(11) Iron oxide yellow 3.1 

(12) Iron oxide black 0.3 

(13) Microcapsules (IE-2) 10.0 

(14) Perfume q.s. 

( 1 5) Preservative, antioxidant traces 



The cosmetic can be prepared as follows: Add part of (4) to (7) - (13) and 
process in cylinder (pigment fraction). Mix and dissolve the other ingredients while 
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heating, then add the pigment fraction and disperse uniformly with the Homomixer. 
Then bring to 50°C while agitating. 

The cosmetic has a very powerful UV screen power. It gives remarkable 
sensations on use and impression of transparency. 

It is remarkably free of the white film and offers a good cosmetic performance. 

Implementation example 9 

Example of implementation of a W/O cream incorporating microcapsules 



according to the invention. 
Formula (% in weight) 

(1) Solid paraffin 5.0 

(2) Beeswax 5,0 

(3) Microcrystal line wax 10.0 

(4) Vaseline 10.0 

(5) Perhydrosqualene 35.0 

(6) POE Sorbitan monolaureate (20) 1 .0 

(7) Sorbitan sesquioleate 5.0 

(8) Microcapsules (IE- 1 ) 1 0.0 

(9) Purified water q.s.f. 100 

(12) Perfume q.s. 

(13) Preservative, antioxidant traces 



The cosmetic can be prepared as follows. Add (8) to (9) then bring to and 
maintain at 80°C (water-phase). Mix and dissolve, heating with the other ingredients, 
and keep at 80°C (oil phase). After having dispersed uniformly with the Homomixer 
(8), in the water-phase, add the water-phase to the oil phase and emulsify uniformly in 
the Homomixer. Agitate while cooling. 

The cosmetic has an excellent UV screen power. It guarantees better tolerance 
than prior cosmetics. 

It can be applied in a thin uniform layer on the skin. It displays adhesion, and 
remarkable sensations on use and impression of transparency. 

It is remarkably free of the white film and gives a good cosmetic performance. 

Implementation example 10 

Example of implementation of an O/W cream incorporating microcapsules 
according to the invention. 

Formula (% in weight) 

(1) Beeswax 10.0 

(2) Stearyl alcohol 5.0 
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(3) Hydrogenated lanolin 9.0 

(4) Perhydrosqualene 33.0 

(5) Glycerol monostearate 2.0 

(6) POE Sorbitan monolaureate (20) 2.0 

(7) Propylene glycol 5.0 

(8) Microcapsules (IE-2) 10.0 

(9) Purified water q.s.f. 1 00 

(10) Perfume q.s. 

(11) Preservative, antioxidant traces 



The cosmetic can be prepared as follows: Add (7) and (8) to (9) then bring to 
and maintain at 70°C (water-phase). Mix and dissolve, heating with the other 
ingredients, and keep at 70°C (oil phase). After having dispersed uniformly with the 
Homomixer (8), in the water-phase, add the water-phase to the oil phase and emulsify 
uniformly in the Homomixer. Agitate while cooling. 

The cosmetic has an excellent UV screen power. It guarantees better tolerance 
than prior cosmetics. 

It can be applied in a thin uniform layer on the skin. It displays adhesion, and 
remarkable sensations on use and impression of transparency. 

It is remarkably free of the white film and gives a good cosmetic performance. 

Implementation example 1 1 

Example of implementation of a lip cream incorporating microcapsules 



according to the invention. 
Formula (% in weight) 

( 1 ) Microcapsules (IE- 1 ) 8.0 

(2) Candelilla wax 3.0 

(3) Ceresine 15,0 

(4) [unknown ingredient] 5.0 

(5) Octyldodecanol 7.0 

(6) Diisostearyl malate 3 35.0 

(7) Glycerol Tri-2-ethylhexanoate 22.0 

(8) Neopentyl glycol dioctanoate 4.8 

(9) Perfume q.s. 

(10) Preservative, antioxidant traces 



The cosmetic can be prepared as follows: Add (1) to part of (6), then process in 
tricylinder (pigment fraction). Mix and dissolve the other ingredients while heating, 



Translator's note: Under reserve. The Japanese term probably has a misprint. 
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add the pigment fraction and disperse uniformly with the Homomixer. Then pour into 
a stick mold, cool quickly and enclose in a case. 

The cosmetic has an excellent UV screen power. It guarantees better tolerance 
than the prior cosmetics. 

It can be applied in a thin uniform layer on the Hps. It displays remarkable 
sensations on use and impression of transparency. 

[Effects of the Invention] 

(a) The microcapsules according to the invention, since they enclose the 
dibenzovlmethane derivative (UV filter) in spherical microparticles made of 
silica and having a mean diameter of between 0.1 and 30 fiiru do not place the 
UV filter in direct contact with the skin. This has the significant effect of 
diminishing skin irritation and considerably improving tolerance in relation to 
the UV filters of the prior art. 

In consequence the cosmetics containing this type of microcapsules are in 
themselves less irritating for the skin. 

(b) The effect of the powder form of the microcapsules is to facilitate their 
incorporation, including with the cosmetic bases which do not lend themselves 
well to incorporation of the UV filters of the prior art. 

(c) The spherical form of the microcapsules has the effect of making the cosmetic 
containing them incomparably easier to spread that the prior mineral pigment 
based products, and thus of allowing its application in a thin uniform layer, 
without thick deposits and heaviness on the skin. 

(d) Since the spherical microparticles forming the outside film of the microcapsules 
are made of silica, which possesses a refraction index almost equal to that of the 
lipid soluble cosmetic bases, the manifestations linked to light diffusion (while 
film, etc.), which affect the previous titanium oxide based cosmetics, can be 
avoided. 

(e) The cosmetic according to the invention acquires a remarkable impression of 
transparency and density (filling density) in pressing as well as good cosmetic 
performance. 

(f) The microcapsule preparation process according to the invention, in that it 
consists of dissolving a dibenzoylmethane derivative in an aqueous solution of 
an alkali metal salt of silicic acid, mixing the aqueous solution obtained with an 
organic solvent in order to obtain a W/O type emulsion, then mixing with said 
emulsion an acid aqueous solution that can form insoluble precipitates in the 
water by neutralization of the alkali solutes of said alkali metal salt of silicic 
acid and dibenzoylmethane derivative, allows preparation of the microcapsules 
in which the dibenzoylmethane derivative is enclosed in spherical 
microparticles made principally of silica. 

In particular, the fact that in the precipitation interface process: 

(a) Si0 3 2 " + 2H+ -»Si0 2 + H 2 0 

(Si 2 0 5 2 * + 2H + ->2Si0 2 + H 2 0) 
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(b) R-CT + H + -» R-OH 

(R designates the dibenzoylmethane skeleton), reaction (a) progresses more 
rapidly than reaction (b) guarantees that the dibenzoylmethane derivative is in fact 
trapped inside the spherical microparticles and consequently allows sure preparation 
of the microcapsules. 



4. Brief description of the drawings 

Fig. 1 illustrates the preparation process of the microcapsules. 

Fig. 2 presents the U V absorption spectrum of the examples of implementation 
of the microcapsules. 

Fig. 3 presents the results of the sliding friction test of the examples of 
implementation of the microcapsules. 
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Translation of the Illustrations 

[I] (a) 
[2] (b) 
(3) (c) 

[4] Absorbance 

[5] Wavelength (nm) 

[6] A: microcapsules of implementation example 1 
B: microcapsules of implementation example 2 
C: microcapsules of implementation example 3 
D: spherical silica microparticles (mean diameter: 1 .2 \im) 
E: Talc 

[7] Tensile stress (g) 

[8] Talc 

[9] Sericite 

[10] Titanium oxide 

[II] Iron sesquioxide 
[12] Nylon powder 

[13] A: microcapsules of implementation example 1 
B: microcapsules of implementation example 2 
C: microcapsules of implementation example 3 
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